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====== WPI ===== 

TI - Mfa low thermal expansion coefficient, tough hardening cermet - by 
compacting and sintering power comprising nickel 6 cobalt @, tungsten 
carbide, chromium @ carbide @, iron 6, etc. 

AB - J07 118775 The cermet is made by mixing mixed powder of mean particle size 
of 0.1-1 microns, comprising (by wt . ) 4-9% Ni, 0.5-2% Co, 5-35% WC, 0 5 5% 
Cr3C2, and balance one or more of TiCN and (Ti, W)C, with Fe-powder of 
mean particle size of 2-4 microns to be 10-15 wt% Fe-concn. followed by 
compacting and sintering the green compact. 

- USE - For roll material for hot rolling. 

- (Dwg.0/0) 

PN - JP2999355B2 B2 20000117 DW200008 C22C1/05 006pp 

- JP7118775 A 19950509 DW199527 C22C1/05 006pp 
PR - JP19930287295 19931025 

PA - (TO JO ) TOYO KOHAN CO LTD 

MC - L02-J01B M22-H03 

DC - L02 M22 

IC - C22C1/05 ;C22C29/00 

AN - 1995-204255 [27] 

tP^^PRODO™ oi^lTcEV^ET WITH LOW COEFFICIENT OF THERMAL EXPANSION 
AB - PURPOSE: To produce a cermet reduced particularly in coefficient of 

thermal expansion by mixing specific amounts of te powder of specific 
average gratn size with a power mixture containing respectively specified 
amounts of Ni, Co, WC, Cr3C2, and TiCN and having specific grain size 
compacting th; re;ultlng powder mixture, and then sintering the resulting 

- C0nI?ITOT?0N:A powder mixture of 0 • I'l'^^^/^'^^^^^^f " /^"!35f Wc"^0%-5% 
composition consisting of, by weight, 4-8% Ni, 0.5-2% Co, 5 35% WC, 0 5^% 
Cr3C2, and the balance TiCN and/or (Ti, W)C, is prepared. An Fe powder of 
2-4mum average grain size is mixed with this powder mixture so that Fe 
concentration becomes 10-15%. The resulting Po^'^^^ .^^^^I'^l^'^Zl^ll^ 
and sintered to undergo hot isostatic press sintering. By this method, 
the cermet, having <=about 10g/cm<3> density, >= about 88 R°^kwell A 
hardness, >= about 200kg/mm<2> def lectivity, and <= about 8X10<-6>/ deg.C 
coefficient of thermal expansion, can be obtained. 
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[^Mmi] N i : 4^SWLm%, Co : 0. 5-2 
WC : 5 ~ 3 5 Sfi%, C r 3 C2 : 0 . 5 ~ 

5is%, ^g^TiCN^^cii (Ti. w) cou-rn 
0-1 5mfi%i:75:^<t^ic^^b. ^ux^m^m^ 

[0 0 0 1] 
[0 0 0 2] 

n. Mo, ^fctiMo2 C^rf^^^jfUI-r^Ctll^o 

T i ct<Dmn^Bi<-r^^t\zj:o. ^tKmt^^ 

jSi^-a-^Oi^^ex 1 o-«/t:{ctt:^T:^#iSo 

^^^K>m<. ^m. mmMm^'^^\z}5:< . 

Og/cm' PJLT, ay^0:^)VA7s^-)],mm/)^SS 
yh^. ^^(D-^-^^y b<D^izn.li^rd'rct\t'V^f^ 

[0 0 0 3] T i CSi^-pCy hX\tU^^t)^. wc^m 

W'^^(D^^\t. F e -N i ^^^'i^^mtr^^^^^ 

sg?a6 1^, ^tiH^^^^i^fr) 2 9 oMtcli, 
[0 0 0 4] m^^^ • (^^^fditi^, mm 

34^. I^3t§0f!f7) 14 0MtlH. 

^<D}^^yX. m^^^OR^^tVX. T i cs-y— 



(2) 4^111^7- 1 1 8 7 7 5 

2 

^^yh^mUF-^tl. ^(7)4^1^6 5%T i C-2 5%VC 
-3%Cr3 C: -2%Ni -5%Fe7>^S^.;&^ Ctl 

(af^bXI^^L^ct;!^, tri:lff:^l OOkg/mm^ ^ 

[0 0 0 5] 5 - 1 5 6 3 0 1 ^^i;^^tCti. 

^^fiJct^ F e - N i ^^^j^^t-tr ^ S y^^m^m&]t 
75:25-25:7 5 "Ci^iiS t;h{£S^^^'&^?5?P^7K 

10 ^AcHtT^D, a'yi:7>:7i;i/AX^-;i/@^7i^8 8i^^± 
ln:l/r;^I7:/^2 0 0 kg/mm^ J[^±0?a5i^S, ie5«9^4 

2^mSi%\}X±^xh^(r>x. m^^^ti^^-f^. ZL<r>.^ 

\z\t. 7)u^i-t^mju>y-^m^u ^ihf^m\z 
^Ki^^moi&m^mi^i^m^yjmvfj^Bm'^nx 
is^-r, mt^m\z7r^^nrzmm^<D^mh. 30 kg/ 

:^yh^%^Jjm^. M.mrz'r:it\tXtf3:^K 
20 [0 0 0 6] ^tz. ^i^^y^m:.^^<r^ti^u^\z. 

^^^^HT i c^m^x. ^%i^w.^mz^m^ 

[0 0 0 7] £^±3^^rc<t^il. Fe-N i'&^j^^^S 
t^^f^^T \Zm^-^yYX. Oy^Oj^Jl^A:^^- 
8J^±, ^mtl^^2 0 0 k g/mm^ m± 

r, ^fz. \wc^mm'^^x<omizh. ^to^ofz-^m 
30 \ cm^-^yhx. m^mf)m\z<^m^\z'D\^^ 

X\t. ^mtS^.^.^h^^'^i^^ F e <hT 1 C©^tH47i^6. 

--Domm^x^^. F et\vct(Dmnmt. o' 
xh^o\znL. F etT ict<omri^\t4i'' x^ 
^. F Qtmri0^^^'ffcm<Dmm^^(r>m'^x^. f 

x\t. w^.<n:^^xm^\^rzm%. ^fm±.\z^i)^^ 
^^m.9^ithh^. ^tz. ^%^nm^fim^\z^^\.-ft 

40 tZ^\Z^ht. ta^egi^T 1 CN-Moa c 

-N i^-tf";<y h(^«S^ffi^, ^^Wim^<DF e-n 

\%fL\z^^x'ikmt^t. m.wm.m.^\z. mo^^< 
mxh^. 

[0 0 0 8] 

§.\mm^i^t^^z.t.x. 't<otz^s^m,^mi^x\t. 
50 Msnri^^s, m\-h(r>^xmm.'^^^imho 
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(3) 

3 

^SH^i^li^ TiCN-Mo2 C-N \0^oU. T 
[0 0 0 9] 

i^«5i4l^--/';/ htr^^jT i CN-Mo: C-Ni^+J- 
h<D<D. mnm^^OUo2 Ct. ^'^41i^5>COF e 

f]mm<D-'r:)'V$>^:Lt\tmM^''t^^^o ^ei-c. Mo2 

IC^gLT, ^<Olli^$:fTVi, ^fi£7&n 0 b/ Ctrl' 20 
;5^2 0 0 k g/mm' £t±T;0>t?jfe*i^^W 8 X 10"* 

[0 0 10] wct&5^ti, mmm^^^. «9^ir^±cDfc 
[0 0 11] c r3 cz ^Wit. mmm\tmz^wm 

)!^'&>fS'\co@^C rS;i^^<;:cO, 
[0 0 12] T i Z\\^^^tz.\X (T i , W) 

T i CJt&^^cOJ^T^^T^i, 2 0 0 kg/mm^ 

^JSt:)n'5. ^co;i^tiN ii^'^^iro^'&iiOt), Fe 40 

T i CC0#^l&ili:UT, T i CN*;)5^^rc;i (T 

[0 0 13] Fe. Ni, Co*i^-^CD§2^S«, Fe, 

7^^x;UAXy-;l/T8 8^±<^;^5^ifT. 2 0 0 k 

1 0-«/t:J^T<h/j:^<i;^?^j:^#7&i6^5tU?to Co^£ 
^^fH^a^Ttjf^l^WimTT^;:^^ Co 
^&^tJjS^^^O;^75^, 2 0 0 k g/mm^- i^±(OjKifT 5i? 



i!^I5B^7- 1 1 8 7 7 5 

4 

C^^trO-C, Fe-Nif|ES^^fii:0, Fe-Ni-C 
[0 0 14] Fe, Ni. CofiO^S?a;0^ 2 5Sfi% 

e. NM. CoSO^falt, 14. 5-2 5^^%^^ 
(j-nti^^.-f. Ct^^ft^T-e . Fe, Ni, CocOffi 

A^8x 1 ^■^/x:\^xy^t^^^^^%'^'^^^f^^^^ 

F e^>^ : 1 0 - 1 5mM%, N il?)^ : 4-8ffim 
%, Cofi^3*^: 0. 5-2SS%?&^ ^mht^^^^ 

[00 15] Z.t\^(D^ 
mt. 0. iiTntt^Z.t\Z^^. ^i^^\Z\t. 

F c&.^o:>K^^o^^9c\z^i^i^mo. l-^lumtrs: 

^^o\zm^. ?g^b/c(D^, Fe*J^7k^&Fe?§^7:?n 

0- 1 5sa%<h^cC^<fc^icig^i^, Fei^^<Dnmf}^ 

^m. mmz^r^. m^<Di^m'j^\t. Fe-i^^^i^^i^^^ 
<D^^. 9c\zyhy^^-rjiiiom'^m^mr. ^i^m 

mo. timtrx^<i:1)\Z^^'ik. ^^[g2-4Mm 

^\znt7't^x7 by^ ^-f^m^i^j-rtwi^^^. ip 
mmt. ±r<Dm^^mmz^xL. mmizmr. 
ip^, i^pgT^Eag-rs>c;5, :^mmm^mmr^\z 
$>rz->x\t. F eB?^(DP^. mm^M^^x^xi^. 2 

m^X7 hy^ ^-Y^^^n^^tJ:^^^. 
[0 0 16] ;ico;^^ICcfcD, 2 0 0 kg/mm2 ^± 

i'^\z\tm^f}-'xtj:^^^^. F em^o^^mmtrti 
<u^<Dx. wnn^^tF ef^^to^m^mm-^^. <t 

^rc:k^r3:F eB^omm^. mmuhi I Co m^ki 
i^mmvtzmxT i c^^(Dms^-ty^y^Bmtmm 
rti\t. TicN-Ni. co^\ziE^^wimxj^mf)m 

[0 0 17] «?)^c7)^®^t5, '^<Dn^<D2mz]tm'r 

i^l±.X^n{^-\''j^U^-^f}^$>^. 4 fimUhX^^t. 
[0 0 18] F e&.S^<Di^^(n^i^mmtO. 1-1 u 
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1^I5B^7- 1 1 8 7 7 5 



mum^r^^^ mm^^^^\z\t. -mzmm^w 

[0 0 19] yx^. 2^%^1^— /-y h(Dm^\z^rzK^. 

TKB-fuy^mi^mmmizff^^t^^^ 

[0 0 2 0] 10 
[0 0 2 1] ^J^^Jl 

^^x. 4@©rE^i&^^f^sjb/i. B^<Dm. 



'L, ig^*&m^'(^Fe«i)5^£0&S(D^^^£2-4MmtU 

«9 {^^0D^5^;fcO^i^^S^^&0. 1-1 Mtntb^c'bc^ 

tlyfz. T i CNt^T^H. T i C/T I NCOmS^^it 
7!l^7/37:i^e>;:c^t>CD>^^fflb^c« I^^Sf^^^. gp^, 
m\m^<DW-i^mm\t. FeB^:3. 5 Mm. Ti 
CN. M02C. WC. Crs Ci tJ^^ : 1, 6 ^m, 
N i : 2. 2 Mm, C oB^ : 1, 8 /imT^o 

[0 0 2 2] ;in6(^?^^*5>*$: 1 t on/cm^ 
3 0 X 6 0 X 1 0mmO^4^lr:/l/X^J^L. 143 0 

t:Tmpp'], M^'^xm^i^. civ^ti 4 o o'cti^ 

FpI 1 0 0 0 k g/cm^ Tj^F^i^TfcffiT'I/XJ^^^fT 
-dTz, 

[0 0 2 3] 

[SI] 











mm 3 


T 1 CK 


6 1. 1 


45.8 


4 5.8 


6 1.1 


Mo, C 




.15.3 


1 5. 3 




WC 


1 2 


1 2 


1 2 


1 2 


C Ti C, 


2. 9 


2. 9 


2. 9 


2. 9 


Fe 


14.8 




1 4. 8 


14. 8 


N i 


8 


24 


8 


8 


Co 


1. 2 




1. 2 


1. 2 






ISP^ 


IS® 





[0 0 2 4] mm^y^l£':ru7.^^W:(D^m^^tc2 

tC^r. Jt^fiSJlH, TiCN-M02 C-NiiC^T 
CC>WC$:i^llPbfcta^e9lt-;<7 FT^a. lt^«HJ2 

¥e-N \-co\z^xrzh(oxh^. iti&miomm 
om.mcDm^^^mmit'^m^^^r^rzidxhD. ^ 



50 



X^^^i)^. ^fz2 0 0 k g/mm' lZ\mm[^X^^:f3: 

tz. i^%mm\z^^^-^^yvx^^. imm^. tm 

\m^ti\zitmb. ^B^mzKmt^zt'^^^m^ 
\zni^nx^f). itmiKDmrn^^^^itLTzm^ 
ott^^2. j±^^]3, ^mMi<Dm^t^2mym\zik 
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[0 0 2 5] * 















6. 2 


6. 8 


6 . 7 


6 . 2 


Ht A 


9 0 


n A 


y u 


Q n 


k g/mm* 


2 2 0 


2 7 0 


1 2 0 


1 7 0 


X 1 o-*/t: 


6. 8 


8. 8 


7. 8 


6. 8 




1. 1 


1 


0. 5 


0. 8 



Hi A : UyC7 0:iLJVAX^- 

CO 0 2 6] ^^^2 

T. (Ti. w) ci^^^^mhrzmmm2^^zs. r 

[0 0 2 7] 30 
[^3] 





mmM2 


imM4 


(TI. W) C 


74 




T I C 




3 7 


WC 


6 


43 




0. 7 


0. 7 


F e 


12.3 


12.3 


N 1 


6 


6 


Co 


1 


1 




2m^ 





[0 0 2 8] ^^rc11^7}cE£y^l/7;j^^^cD'8r^4#i*^^4 

\tnm4\:X. ^Vytl2 0 0 kg/mm' \VMVX\^^fS.\^^ 
f}^. (Ti. w) c*&*^^^L;rc^S£^J2l^-h^tcifis 
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[0 0 2 9] 



[0 0 3 0] 
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* * [S4] 



1 8 7 7 5 



10 









g/cm' 


7. 9 


7. 9 


mm 

Hi A 


9 0 


9 0 


k g/nun* 


2 5 0 


1 7 5 


X 1 o"Vt: 


6. 4 


6. 4 




1. 3 


0. 9 



^ ^ [^5] 





g/cm* 


H, A 


k g/mm* 


X 1 OVC 




1 4- 

1 5 


8 8- 

9 3 


2 3 0--. 
3 2 0 


5. 5-- 

6. 5 




1 0 


8 8- 

9 3 


2 0 0- 

2 9 0 


8 - 
9 



[0 0 3 1] 



X^-;i.^^7>t8 8^±, m\1lii^2 0 0 k g/mm= 
£JL±'e, ;6^-^?^^^^;(f^8 x 1 0-«/t;^iAT©t>©Tfe 
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